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A B S T R A C T
This study investigated the effect of videoconferencing in training staff to implement
discrete trial teaching in real life settings with children with autism. Fourteen participants
were randomly assigned to two groups. One group received training on-site and the other
group received training via videoconference. The participants in both groups received
3 15 min of training on three different teaching programs: matching, receptive and
expressive labeling. The results showed no signiﬁcant differences between the groups in
the post-test whilst both groups improved signiﬁcantly following training. Although
preliminary, these results suggest that videoconferencing can be a cost-saving way to train
staff in how to implement discrete trial teaching.
 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY license.Early intensive behavior intervention (EIBI) is offered as a service in some specialist health services in Norway. These
services are typically offered to families with children diagnosed with autism specter disorders (ASD) in pre-school age and
provided in the child’s pre-school (Eikeseth, Smith, Jahr, & Eldevik, 2002; Eikeseth, Smith, Jahr, & Eldevik, 2007; Eldevik,
Hastings, Jahr, & Hughes, 2012). One of the key teaching methods within EIBI is discrete trials teaching (DTT). DTT has been
shown to be an efﬁcient approach for teaching children with ASD new and difﬁcult skills in important areas such as language,
social and academic skills (Leaf & McEachin, 1999; Lovaas & Smith, 2003; Smith, 2001; Sturmey & Fitzer, 2007). DTT consists
of a series of discrete learning units. When teaching a new skill, the skill is broken down into smaller more manageable steps
that can be more easily taught. DTT is based on the three-term contingency: the presentation of a distinct deﬁned instruction
from the teacher (the discriminative stimulus), the child’s response to this instruction (the response), and then the teachers’
consequence to the child’s response (the reinforcer) (e.g., Lovaas, 1982). Each trial is separated by an inter-trial interval of
about 5 s. In this way many trials may be conducted over a short period of time, which is often required for establishing new
skills in children with autism (Lovaas & Smith, 2003).
The efﬁciency of DTT can be reduced signiﬁcantly if the teachers is not properly trained and/or supervised (Allen &
Warzak, 2000; Eikeseth, 2010; Symes, Remington, Browns, & Hastings, 2006). In spite of this and the fact that the proper
implementation of a comprehensive early intervention program requires training of a large number of therapists, the
literature investigating methods on how to most efﬁciently train staff and parents to implement DTT is rather limited
(Sarokoff & Sturmey, 2004; Thomson, Martin, Anral, Fazzio, & Yu, 2009).
When EIBI is requested from the specialist health services in Norway, this is usually granted regardless of location and
driving distances. The proper implementation of EIBI normally requires close supervision. It is recommended that team
meeting are conducted every week, or at least every second week (Eikeseth, 2010; Smith, Donahoe, & Davis, 2001). Norway is
a country with low population density and often long travel distances even within the catchment area of a service provider, 
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if supervision and training could be done using videoconference equipment.
Videoconferencing is increasingly used in health services, and the quality of sound and picture has increased while the
costs for setting it up have dropped signiﬁcantly. Videoconferencing is widely used today within healthcare, i.e., in surgical
telementoring, trauma and acute medicine, post-operative follow-up of patients, multidisciplinary evaluations of patients
and in education (Augestad & Lindsetmo, 2009). Videoconferencing is also used in psychotherapy and training of
psychotherapists (Gammon, Bergvik, Bergmo, & Pedersen, 1996; Sorlie, Gammon, Bergvik, & Sexton, 1999), psychiatric
assessments (Elford et al., 2000; Zarate, Weinstock, & Baer, 1997), and follow-up of patients discharged from hospital
(Tousignant, Boissy, Corriveau, & Moffet, 2006). Videoconferencing through the Norwegian Health Network (NHN) is also in
extensive use within healthcare and rehabilitation in Norway and the National centers use videoconferencing for
admissions, discharges, follow-up after rehabilitation periods, and multidisciplinary team evaluations (Augestad &
Lindsetmo, 2009; Bach, Sørli, & Driveklepp, 2010). NHN provides a nation-wide network connecting hospitals and other
health care providers an encrypted electronic network, enabling a secure exchange of sensitive patient information.
The cost effectiveness of videoconferencing has been investigated with patients with diabetes. It was reported that
videoconferencing maintained quality of care while producing cost savings (Verhoeven et al., 2007). Morrison, Bergauer,
Jacques, Coleman, and Stanziano (2001) consulted and monitored women that had been diagnosed with pre-term labor. The
results suggests that videoconferencing might be a cost-effective method for frequent monitoring and consultation, as the
videoconference group was approximately one third of the cost of the control group.
We were not able to ﬁnd any literature on the use of videoconferencing for training staff to implement DTT. But, some
researchers report on the successful use of videoconference for implementing other behavior analytic techniques. Barretto,
Wacker, Harding, Lee, and Berg (2006) investigated the use of videoconferencing while conducting short functional analysis
on two children referred to the clinic at the Biobehavioral Service (BBS) at the University of Iowa for evaluation of severe
behavior problems. The supervising clinicians were situated in a telemedicine studio (host site) at the clinic, and the
evaluations were conducted by the children’s primary caretakers in studios situated at the remote sites. The functional
analysis was based on the procedures described in Iwata, Dorsey, Slifer, Bauman, and Richman (1982), Iwata, Dorsey, Slifer,
Bauman, and Richman (1994) and Northup et al. (1991) and was evaluated within a multiple element design. The children’s
primary care providers, novices to conducting functional analysis, carried out the sessions at the remote site. Data collection
was done at the host site by the supervisors during the videoconference, and the primary caretakers at the remote site
received guidance on how to conduct the functional analysis. Barretto et al. (2006) also describe a project at BBS where 75
videoconference consultations were conducted with the same analytic methods as used in their study, and as many as 200
videoconference consultations were conducted, mainly being descriptive assessments and initial screenings. They conclude
that videoconferencing used by an experienced behavior analyst can be an efﬁcient method for conducting brief functional
analysis, follow-up consultations, and descriptive screenings to assess severe behavior disorders.
Machalicek et al. (2009a) did a two-phased study using videoconference from laptop to laptop while supervising novice
teachers how to conduct functional analysis on two children with ASD. In the ﬁrst phase of the study functional analysis was
conducted at the children’s local schools. The children and teachers were in the child’s classroom, and the observers were in a
different room at the same school from where they carried out their observations, registrations and supervision of the
therapists conducting the analysis. In the second phase of the study they initiated interventions based on the results from the
functional analysis in the ﬁrst phase. The results showed that it was possible to both collect reliable data via videoconference,
and to develop efﬁcient interventions based on the results from these analyses.
Machalicek et al. (2009b) conducted a study in two phases training three novice graduate students to carry out preference
assessments with three students with ASD and developmental disabilities through videoconferences. The videoconference
was broadcasted on a wireless connection from a laptop located at the remote school-premises with the participants and the
students, and the desktop was placed at the university (host site) where the supervisors were located. In the ﬁrst phase the
participants were taught to carry out preference assessments, and the supervisors instructed them when to, and with which
items to start. Data collection was done by the supervisors during the videoconference, and the participants received instant
feedback on their performance during the sessions. In the second phase of the study videoconferencing was not used. While
the participants implemented an instructional intervention for the students based on the results from preference
assessments, they now received guidance from the supervisors attending on-site. The results showed that it was possible to
collect reliable data using videoconference on preference assessments and to give immediate feedback on procedures. In the
second phase, it was demonstrated that the items selected from the preference assessments in the ﬁrst phase were preferred
over other items, and did function as reinforcers for task demands.
Vismara, Young, Stahmer, Grifﬁth, and Rogers (2009) conducted a quasi-experimental group study to compare training
using video links with traditional instruction while teaching local therapists to implement the Early Start Denver Model
(ESDM). Ten participants received training in two phases, each lasting for 5 months. Each training phase consisted of self-
instruction on the ESDM manual, a didactic workshop and group supervision. The participants were divided in two groups,
where one group received supervision via videoconferencing, and the other group received training with the supervisor
attending on-site. The results showed no signiﬁcant differences between the groups, but revealed signiﬁcant effects from the
interventions for both groups.
In addition to reducing time consuming traveling and costs related to EIBI for both the families and the specialist healthcare
services, the use of videoconferencing could also provide better access to specialists for the local service providers and the
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being situated at different places in the country, or in the world for that matter. As such, videoconferencing may be an efﬁcient,
rapid and economical way to train and supervise local primary caretakers of children with ASD and their families.
Based on these issues and positive experience by other researchers, we wanted to investigate whether videoconferencing
could be used to train staff to implement some basic elements of discrete trials teaching with children with ASD.
1. Methods
1.1. Participants
First, we sent a request for participation to two schools and three pre-schools in a county in the east of Norway. One
special school and one pre-school agreed to participate. The directors at the respective sites recruited the participants from
their staff. A total of sixteen participants were requited, 13 from the special school and 3 from the pre-school. The
participants and the children’s parents gave their written informed consent for participation.
The average age of the participants was 42.5 years (range 24–64), 3 male and 13 females. Any participant scoring above
80% in the pre-test measuring discrete trial teaching skills was excluded from the study, as this would indicate close to
mastery of the skills targeted for training. On this basis one participant was excluded from the study and one other withdrew
due to illness. At follow-up both groups lost two participants due to moving and/or scheduling difﬁculties. Two of the
participants reported to have some prior experience with DTT and one reported to have some knowledge of the method, but
no experience in using it. The formal education of the participants differed; eight of the participants had a minimum of three
years at a university college (teacher, social educator, occupational therapist). Five had minimum three years at a high school
majoring in health and social care, and two of the participants had no formal education beyond elementary school. All
participants had a minimum of three years of experience working with children with special needs.
Six children between the age of 5 and 14 years (mean age 9.3 years) were recruited for the participants to work with during
the testing, supervision and training. Four of these children were diagnosed with ASD and moderate developmental disability;
two were diagnosed with moderate developmental disability. One of these two children was excluded from the study after one
session due to severe challenging behaviors. One of the children moved to a different part of the country during the study, so that
seven of the participants had to carry out their follow-up test with a different child than in the previous test conditions.
1.2. Apparatus
During supervision via the video link, the experimenter was located in a videoconferencing-studio at the Habilitation
Department, Vestre Viken Hospital Trust. This studio is referred to as the host site, and the remote training sites at the school
and pre-school are referred to as the remote sites. The host site was equipped with a Tandberg C60 video unit with the
options Premium Resolution and Natural Presenter Package (NPP). This package contained a camera with 1920  1080 pixels
progressive resolution, with 60 frames per second, 12x zoom and a microphone. The unit had two remote controls, one for
the unit and one for the camera. The unit had CD sound quality. Maximum bandwidth was 6 Mbps point-to-point. The unit
was set to 3 Mbps enabling full high deﬁnition (Full HD) picture quality. The network (100 Mb full duplex) was connected
directly to the NHN through the Habilitation Departments LAN, and the systems at all three sites were conﬁgured as
endpoints. The network line was conﬁgured so that it could only be used for trafﬁc transferring video. Data transmission was
via a 256-bits encrypted line on the NHN. The C60 has the possibility to use several sources at the same time to compose
layout of the video-streams, and it can combine three sources: two cameras and a PC presentation. Only one camera was
used in the host site in this study. The host site had two Samsung 4600 screens (LH46MGPLBC/EN) with 1920  1080 pixels
resolution and built-in speakers, but only one screen was used in this study.
At the remote sites it was used a Toshiba laptop with a Dual-Core CPU (T4500 @2.30 GHz 2.30 GHz) 6 Gb RAM and
Windows7 Home Premium 64 bits operating system with a 3.3 Windows experience index. We had two accounts from the
NHN to be used with a MoviTM-client. MoviTM version 4.1 was installed on the laptop and the screensaver was deactivated to
avoid the screen switching off during the broadcasting. An external web-camera (Phillips SPC530NC/00 with VGA CMOS and
1.3 M pixels resolution, with 30 frames per second, 3x digital zoom and face-tracking) was connected to the laptop. The
camera could be rotated and had a built-in digital microphone with noise-reduction. Two external speakers with 2 W output
were also attached to the laptop. The laptop was connected to the NHN via the guest network which was reported to have
1 Gb speed to main switch, and 100 Mb out to the cabled network points. The site at the pre-school had a cabled connection
to the Internet, but at the school site there was only wireless connection available. The wireless network was reported to be
54 Mb. In addition to the web-camera all sessions were ﬁlmed using a video-camera (Samsung SMX-F40BP/EDC) with a
tripod. We had also made a short instruction manual for how to use the video-camera and log on to MoviTM. A mobile phone
was placed in each site in case of technical problems.
The experimenter had different items available while conducting the training: (1) a script describing the test phases
stating the duration of each phase and the teaching programs the participant was going to do, (2) a script describing the
intervention phase and the DTT approach, (3) a form to keep track of the different programs the participants and children
worked on in the different conditions. This form also contained the main DTT procedures in keywords. The form and scripts
are available upon request. (4) The Evaluation of Therapeutic Effectiveness scoring sheet (ETE; Eldevik et al., 2013), (5) a
timer to time the duration of the different conditions, (6) a pen and paper for notes and (7) a folder with teaching materials.
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Before the study started meetings with the child’s teacher were held, and teaching programs that were part of the child’s
education plan were selected as targets. Teaching materials were laminated pictures of objects, shapes, lower and upper case
letters, words, numbers and quantities. The size of the pictures was approximately 11  8 cm. Two identical sets of training
material were made, one for the participant and one for the experimenter to use during the training sessions for modeling.
1.4. Setting
The technical equipment at the remote sites was tested prior to each broadcast. During this testing at the remote site the
‘‘self-view’’ function in MoviTM was used to ﬁnd the best angle for the web-camera. First the angle of the laptop screen was
adjusted for the participants to have a good view of the experimenter at the host site (ca 75–80 degrees angle), then the
external web-camera was adjusted to get a good view at the host site of the training situation. To test the stability of the
network each test-broadcast lasted a minimum of 15 min. The participants were taught how to activate the video camera
and how to logon to MoviTM. The ﬁrst author called up the host site with the laptop and MoviTM from the remote site, and
then traveled to the host site to start the session. When the session started, the participant was instructed to activate the
video-camera.
At the host site the screens were placed side-by-side and centered on the wall, and the camera was placed centered on top
of and between the screens. The experimenter was seated at a table facing the screens, with a table alongside for the training
materials, scripts, mobile phone and the remote controls for the videoconferencing unit. The ETE-sheet, the forms describing
the teaching programs, the timer and pen and paper were placed on the working table. Different classrooms had to be used at
the school based on which rooms the children were familiar with. In the pre-school an ofﬁce was used, which the child was
familiar with. All of the rooms had shelves with toys and teaching materials visible for the children, and at least one window.
At both sites the participant and the child were sitting on a chair opposite each other with a table between them. The training
material and the speciﬁc program for each participant and child were prepared by the ﬁrst author before each session and
placed on a chair or a small table next to the participant. The programs were determined by the experimenter prior to each
session, and if need be updated during the session to ensure that the teacher always was tested when teaching a new task to
the child.
At the remote site the technical equipment was placed on top of a Table 1 1/2–2 m from the teaching table’s side. The
laptop was placed on a chair on top of the table with the screen directed toward the participant and child. The external web-
camera was placed on the top of the laptop’s screen. The video-camera was placed on top of the table next to the chair. The
video-camera also had a small screen which could be rotated. This screen was turned away from the participant during the
sessions. External speakers were placed under the chair (see Fig. 1 for the set-ups).
Chairs, tables and training material were arranged the same way in both groups. In the on-site group set-up the
experimenter was sitting at the table at approximately the same position as the screen of the laptop in the videoconferencing
group, and with the same support materials available (the timer, scripts, etc.).
1.5. Dependent variables
The effect of the supervision was measured by the scores obtained on the ETE scoring sheet at pre, post, and follow-up
tests. In this form the teaching skills are divided into 5 categories with a total of 22 sub-points: (1) SDs; (a) Discriminable.
Stands out. Distinct onset and offset. Does not occur together with name or verbal clutter, (b) appropriate; teacher asks for
the target. Does not mistakenly ask for wrong item, (c) consistent; uses the predetermined SDs, (d) uninterrupted; SDs are
not interrupted by instructions to sit nicely or other behavior from the teacher, (e) attending; the child should be attending to
the teacher or the material when SD is issued. (2) Prompts; (a) effective. Must produce a correct response, (b) swift; within 5 s
and, if possible, so that the child is not allowed time to make an incorrect response, (c) frequent; the child should not be
allowed to make more than two incorrect responses before prompted. (3) Shaping; approximation. Should only reinforce
responses at least as good or closer approximations to target. (4) Consequences; (a) Immediate. Within 3 s. Preferably within
0.5 s, (b) contingent. Reinforces only correct responses, not incorrect ones, (c) unambiguous. Praise should sound positive.
Information should sound neutral, (d) consistent. All correct responses should be reinforced during acquisition, (e) effective.
Tangibles (if used) should be approached/readily taken by the child, (f) paired with praise. Praise should always come prior to
the tangible reinforcer, (g) size. The amount/size of reinforcement is related to the child’s effort, (h) no response. If there is no
response from the child in 5 s, teaching is continued. (5) Structure; (a) learn unit; the trial consists of a discrete trial unit
(Sd/R/Sr), b) ending positive. The session is ended with a correct response (this point was excluded in the present study as the
experimenter ended all sessions), (c) opportunity. After a prompted response, the child is given opportunity to do the task
without prompt, (d) pace. Inter trial interval should not be more than 5 s (including onset from starting session), (e)
variation. Except under massed trial, no task should be repeated more than twice consecutively in the same way if performed
correctly.
In order to accurately score the teacher performance the child’s response on each trial was scored as correct, incorrect or
prompted in the child-score section of the ETE-form. Each video clip was thus looked at two times; the ﬁrst time the child’s
responding was scored, and the second time the participants teaching skills were scored.
Table 1
Individual and average scores on the real life teaching programs asmeasuredwith the ETE scoring form are shown for the pre tests, post tests and follow-up tests, alongwith themean, standard deviation and range.
On-site Pre (n = 7) Post (n = 7) Follow up (n = 5)
Matching Receptive Expressive Mean Matching Receptive Expressive Mean Matching Receptive Expressive Mean
1 49.1 71.6 49.8 56.9 93 96.7 97.1 95.6 60 90.9 89.5 80.1
2 39.3 – – 39.3 74.5 – – 74.5 – – – –
3 6 5.5 – 5.7 79.5 84.8 – 82.2 42.4 29.1 – 35.8
4 34.7 36.8 – 35.8 81.7 97.3 – 89.5 – – – –
5 71.3 excl 77.6 74.5 88.3 excl 90.2 89.3 83.7 excl 94.8 89.3
6 39.5 – – 39.5 89.4 – – 89.4 68.7 – – 68.7
7 72.9 excl 39.7 56.3 89.2 excl 85.8 87.5 70 excl 94 82
Mean 44.7 37.9 55.7 44 85.1** 92.9 91 86.8** 64.9 60 92.7 71.2**
SD 23 33 19.6 21.6 6.3 7 5.6 6.7 15.1 43.6 2.8 21.1
Range (6–72.9) (5.5–71.6) (39.7–77.6) (5.8–74.4) (74.5–93) (84.8–97.3) (85.8–97.1) (74.5–95.6) (42.4–83.7) (29.1–90.9) (89.5–94.8) (35.8–89.3)
Pre (n = 7) Post (n = 7) Follow up (n = 5)
Video Matching Receptive Expressive Mean Matching Receptive Expressive Mean Matching Receptive Expressive Mean
1 21.6 22.6 9.3 17.8 73.9 62.7 65.5 67.4 25.8 35.8 67.9 43.2
2 23 45 33.5 33.8 84.3 82 81.3 82.5 69.7 54.5 79.8 68
3 51.9 45.9 – 48.9 85.9 80.5 – 83.2 – – – –
4 55.8 18.6 10.1 28.2 83.7 78.6 92.4 84.9 89.7 87.8 97 91.5
5 19.7 40.5 – 30.1 84.1 85.2 – 84.7 58.4 51.9 – 55.2
6 17.5 29.3 28.8 25.2 71.9 68 72.4 70.8 67.5 69.5 73.3 70.1
7 30 41.9 45.3 39.1 85.5 91.5 94.5 90.5 – – – –
Mean 31.3 34.8 25.4 31.9 81.3** 78.3** 81.2** 80.5** 62.2* 59.9 79.5** 65.6**
SD 15.8 11.1 15.5 10 5.8 9.9 12.5 8.3 23.3 19.6 12.6 18.1
Range (17.5–55.8) (18.6–45.9) (9.3–45.3) (17.8–48.9) (71.9–85.9) (62.7–91.5) (65.5–94.5) (67.4–90.5) (25.8–89.7) (35.8–87.8) (67.9–97) (43.2–91.5)
* p< .05.
** p< .01.
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Fig. 1. The ﬁgure shows the set-up during videoconferences. The upper part shows the set-up at the host site, the lower part at the remote sites. During the
on-site training, the set up was the same as at the remote sites, except the experimenter sat in the place of the laptop.
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1.6.1. Experimental design
An experimental group design with random assignment to either video conferencing or on-site training was employed. A
series of independent t-tests were conducted to see if there were any differences between the groups following training. The
pre-tests, intervention and post-tests were all conducted the same day for each participant. The follow-up test was done
approximately two months later, following the school holiday.
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computing effect sizes. Similar analyses were conducted to see if effects maintained at a follow-up test two months later. All
participants were offered a short debrieﬁng and feedback after the post-test and the follow-up test.
1.6.2. Assignment
First, we determined the order of the type of supervision at random by making 16 lots of paper, eight labeled VC
(videoconference) and eight labeled on-site. Starting at ‘‘1’’, each lot was drawn at random and successively added into a
numbered list of 16. Secondly, the participants were randomly assigned to the groups by drawing lots labeled with the
participants names, and then added to the list as described above.
1.6.3. Training (similar in both groups)
The participants received training on how to conduct DTT with three different teaching programs; matching, receptive
and expressive labeling. Each participant had three teaching sessions of 15 min. The training phase always started with a
short scripted information about DTT. Two trials were modeled before the participant practiced with the child, assisted by
instructions, modeling, and praise and corrective feedback from the experimenter. The feedback was related to the ongoing
teaching program and to the items on the ETE-form. If incorrect teaching was observed the experimenter described and
modeled correct teaching, i.e. if the participant didn’t give the child a reinforcer for correct response, the experimenter
pointed this out and also prompted the participant vocally to deliver a reinforcer on the child’s next correct response, – or if
the prompts delivered by the participant were ineffective, the experimenter instructed the participant vocally, or modeled
least to most or most to least prompt fading, or both. Typically, modeling was in more frequent use in the ﬁrst part of the
training sessions, and gradually faded over to more vocal instructions which typically also were reduced as the training
proceeded.
1.6.4. Testing
The pre-test, post-test and follow-up test were identical and lasted for 2 ½ min. The participants demonstrated in vivo
how they would teach a child on the three programs. In all test phases, the participant was teaching the child a new task not
practiced earlier. Thus, the tasks taught to the child in post-test and follow-up test were not the same as those taught in the
prior phases. All participants received the same short scripted information before each test-condition, i.e. in the matching
condition; ‘‘You are now going to try to teach the child to match. The matching program is about teaching the child to
understand that two objects or pictures are the same’’. Examples of SDs was given; We usually say ‘‘ﬁnd the same’’ or ‘‘put
with same’’. Then they received the instruction ‘‘Try to teach the child to match. Do the best you can. And – go.’’ No feedback
from the experimenter was given during the tests.
1.6.5. Scoring criteria
The child’ s response was scored as either correct, incorrect or prompted on each trial. The participant teaching was scored
as either correct, incorrect, or not applicable (NA) in intervals of 30 s on all 21 items. Correct was only scored if all instances of
an item were performed correctly during that interval. For instance, if there were three trials during an interval, a particular
item had to be performed correctly on all three trials in order to obtain a ‘‘correct’’ score. If an item was performed incorrectly
in one (or more) of the trials the score for that item would be ‘‘incorrect’’.
1.6.6. Inter-rater reliability
The inter-rater reliability (IRR) was estimated by a point-by-point agreement ratio (Kazdin, 1982). IRR was scored in 19 of
the 94 ﬁlms (ca. 20%) spread randomly over the tests in the study. Two independent co-scorers participated. Both co-scorers
had a bachelor degree as social educators. One of them had six years experience using DTT, and the other a master’s degree in
behavior analysis and about 20 year experience with applied behavior analysis, but no experience with DTT. Their scoring
was calibrated with the experimenter until a minimum of 90% agreement was reached. The ﬁrst author scored the videos
sitting in the same room as the co-scorer. IRR was calculated by dividing number of agreements with the number of
agreements + disagreements multiplied by 100. The mean agreement was calculated to 92.4% for one of the co-scorers (range
85.7%–99%) and 88.9% for the other (range 80.9%–96.2%).
2. Results
First, we conducted a series of independent t-tests out to see if there were any differences between the groups in how
much they changed on the ETE between the pre-test and the post-test and follow up. As the groups differed from each other
in variances in the different phases, we examined Levene’s test for the assumption of homogeneity of variances between the
groups (Field, 2009). None of the variables showed signiﬁcance in variance between groups. No signiﬁcant differences
between the groups on their average ETE scores were seen at post-test (t(12) = 1.558, p > .05) or at follow up (t(8) = .450,
p > .05). Furthermore, there were no differences between the groups when comparing the ETE scores for each program
separately; matching at post-test (t(12) = 1.126, p > .05), and at follow-up (t(8) = .220, p > .05), receptive labeling at post-test
(t(8) = 2.276, p > .05), and at follow-up t(5) = .005, p > .05), and expressive labeling at post-test (t(6) = 1.252, p > .05), and at
follow-up (t(5) = 1.745, p > .05).
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Fig. 2. Average scores for DTT teaching skills. The circles show the scores for the group receiving training via videoconference and the triangles show the
scores for the group receiving training on-site.
A.W. Hay-Hansson, S. Eldevik / Research in Autism Spectrum Disorders 7 (2013) 1300–1309 1307Next, we conducted a series of dependent t-tests to see if the participants signiﬁcantly improved their teaching between
the pre-test to the post-test and from the pre-test to the follow up test. The average performance on the three teaching
programs and the average performance on each separate teaching program were compared within the groups. The average
ETE scores within the groups improved signiﬁcantly (t(6) = 5.8, p < .01 for the on-site group and t(6) = 17.53, p < .01 for
the videoconference group), and from pre-test to follow-up (t(4) = 8.99, p < .01 for the on-site group and t(4) = 5.37,
p < .01 for the videoconference group). When analyzing the teaching programs separately the ETE scores improved
signiﬁcantly except for the following. For the on-site group no signiﬁcant change for the receptive and expressive labeling
programs at post-test and in the matching, receptive and expressive labeling programs at follow-up. In the videoconference
group there were no signiﬁcant changes for the receptive labeling program at follow-up (see Table 1 for details). The effect-
sizes (ES) were estimated using the formula r = t2/(t2 + df), (Field, 2009; Wilkinson, 1999). For the videoconference group the
ES was .99 from pre-test to post-test and .93 from pre-test to follow-up. For the on-site group the ES was .92 from pre-test to
post-test and .97 from pre-test to follow-up.
Fig. 2 shows the average scores for both groups on the pre-test, post-test and at follow-up.
3. Discussion
This study suggests that videoconferencing can work just as well as being on-site for training staff how to implement
some basic aspects of discrete trial teaching. Both groups on average improved signiﬁcantly in implementation of DTT at
post-test, but scores at follow-up – following the summer holidays – decreased somewhat when compared to the post-test.
Effects sizes however were large for the improvements seen in post-test and at follow-up.
3.1. Generalization
Staff seemed to generalize their teaching skills as the post- and follow-up tests were conducted with new targets within
each of the teaching programs. Because one child moved during the summer holidays, seven of the participants (4 from the
on-site group and 3 from the videoconference group) worked with a new child at follow-up. These staff also showed
generalization of their teaching skills to a different child. Although the results at follow-up were down compared to the post-
test they were still signiﬁcantly higher than at pre-test. None of the participant practiced DTT during the two month summer
holiday, so this may contribute to the lower scores at follow-up.
3.2. The nature of the training
The results in the present study are also notable as the participants received limited training (3  15 min). But, we
evaluated only some basic aspects of discrete trial teaching. The items in the ETE-form do not cover more advanced
procedures often used within DTT (such as prompt-fading, discrimination training, differential reinforcement, error
correction protocols). Thus, using other scoring sheets/methods is necessary for evaluating more advanced techniques. This
in turn raises another issue; it does not appear to be any widespread consensus of what constitutes discrete trial teaching.
3.3. Limitations and strength of study and design
A signiﬁcant limitation of this study is small sample sizes. Adding to this is that we have some missing data, especially on
the receptive and expressive teaching programs. The main reason for this is that the receptive and expressive teaching
programs were tested just following the matching program, and some of the children were not motivated for this. This may
explain the non-signiﬁcant changes on some of the separate teaching programs. The missing data also limited the statistical
analysis to t-tests, while it would perhaps have been better to conduct a mixed-model 2  3 ANOVA.
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was not done, mainly because the main point of the investigation was to compare videoconferencing and on-site supervision.
We could also have staggered the introduction of training over the participants within each group to attempt to better
demonstrate the effects of training. Also, we could have measured the ﬁdelity of the supervision and training, so ensure it
was the same across the participants and across the groups.
The participants in this study were randomly assigned to the groups to minimize the likelihood of selection biases. Both
groups received the same intervention, and all tests and intervention were conducted by the same experimenter with all
participants, and checked for reliability of scoring.
3.4. Relating to earlier research on VC
These results build on and extend the use of videoconference within applied behavior analysis. Previously it has been
reported that videoconference may be used successfully for conducting functional analysis (Barretto et al., 2006; Machalicek
et al., 2009a), preference assessments (Machalicek et al., 2009b), and implementation of the ESDM-model (Vismara et al.,
2009), it seems now that it may also be used to teach some basic elements of DTT.
3.5. Technical issues
The MoviTM-client resembles more commonly known Internet solutions such as Skype. In this study MoviTM
was used while broadcasting over encrypted lines on the NHN. Some issues related to the videoconferences while
using MoviTM on the NHN need to be mentioned. Although good enough, sometimes the screen picture was a bit
blurred. The changing light from the windows during the day also affected how well the training material on the
table was displayed on the screen. Sometimes the training table had to be moved to a different position to avoid
reﬂections. Other measures could easily have been implemented to avoid this, such as installing curtains or a roller
blind.
In four of the seven videoconferences the network was unstable at times, once while on cabled network and three times
while on the wireless network. This resulted in the termination of the broadcast and caused a temporary break-up in the
training for these four participants. The timer was stopped and the participant at the remote site was called up from the host
site, and then instructed how to re-establish the connection on MoviTM. Once the connection was re-established, typically
within approximately 5 min, the session was continued.
In the context of remote training and supervision within the specialist healthcare services, the use of MoviTM would also
mean using the network at the remote sites. To achieve access to remote services in different municipalities, one has
sometimes to pass ﬁrewalls. This may require considerably IT-expertise and goodwill locally. One way around this can be to
use a mobile broadband on the laptop connected to the NHN or similar services.
3.6. Future research
Suggestions for future research would be a systematic replication of this study and adding a control group with no
intervention to check for possible effects of the testing. Further, we could stagger the intervention across groups or individual
participants in order to better demonstrate a functional relation between the training and the outcomes. Other important
topics would be to investigate more advanced teaching techniques such as prompt fading procedures, discrimination
training, differential reinforcement, and the establishing of token systems to see if this could be implemented using
videoconference.
3.7. Conclusions
This study has demonstrated that novice teachers can be taught how to do some basic aspects of DTT equally well through
videoconferencing as on-site. The research that has been conducted on videoconferencing within the ﬁeld of applied
behavior analysis is limited but promising, but further research will be needed to identify which area are suited and less
suited remote training and supervision.
For the specialist healthcare services and other similar service providers, EIBI involves long term and frequent follow-up
of children with ASD as well as their parents and local care providers. The present study suggests an inexpensive, widely
accessible and secure way of setting up videoconferencing to do part of this work. The present paper is does not propose a
replacement of traditional training and supervision with remote solutions. Rather, we are pointing at new promising paths to
supplement traditional ways of supervision and training of DTT skills in particular, and within the ﬁeld of applied behavior
analysis in general.
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